Summary.
The question of which kind of mass formulae [(mass)2vs. (mass) -2] are correct for a multiplet of vector mesons is studied. It is shown that from a field-theoretic point of view, one does not have a clear a priori preference for either kind of formulae.
-Introduction.
One of the great successes of broken SUn symmetry has been the striking confirmation of the mass formulae, first obtained by GELL-~A~ and O](uBo (1).
For bosons, these formulae are generally taken as referring to the squares of the masses rather than the masses themselves (1). In a study devoted to remedying the defects of the so-called (~p~rtiele mixing ~> approximation COLE~Arr and Sa~ITZE~ (~) introduced an approximation for vector-boson propagators which leads to mass formulae for vector-boson multiplets in which the squares of the masses are replaced by the inverse squares, l~eeently highersymmetry schemes, in particular SUd, have been studied (3) and both kinds of mass formulae have been used. (1 11, 190 (1964) ; I. GE~STEI~ and M. W~IPP~AN (to be published).
The purpose of this paper is to study the difference between these choices from a field-theoretic point of view. We find that the validity of inverse-masssquared sum rifles in vector-meson field theory does not necessarily imply that the inverse squares of the masses should be used~ even if certain approximations to the propagators are accepted.
In Sect. 2~ below, we review briefly the sum rules for vector-meson fields. In Sect. 3 the arguments and assumptions which lead to inverse-square-mass formulae are presented from a somewhat different point of view than that of ref. (2). The difficulties encountered in this Section are studied in more detail in Sect. 4, with the aid of a simple model of vector-meson interactions. Section 5 contains a summary of our conclusions. Some calculational details are given in two Appendices. Except for # = v= 0, A~, is just the Fourier transform of the vacuum expectation value of the time-ordered product of ~ ~(y). In absence ~,(x) and the of (( particle mixing ~>, i.e, with the various fields ~ corresponding to different sets of conserved quantum numbers, A,~(k) may be regarded as the propagator of the vector meson i, associated with the field ~ix). For the sake of simplicity we shall assume no (( mixing ~> of the fields occurs.
If the field ~(x) is transverse, a.v~(x) = o,
